Roles of cysteines in human lecithin:cholesterol acyltransferase.
Human lecithin:cholesterol acyltransferase (LCAT, E.C.2.3.1.43) is a serine-type esterase that contains six cysteines, two of which, Cys31 and Cys184, are free. The remaining cysteines form disulfide links. One of these is between Cys50 and Cys74 and the other is between Cys313 and Cys356. The cDNA of LCAT and mutants in which one or two of the six cysteines were replaced by glycine was expressed in COS-6 cells. Polymerase chain reactions and Northern blot analysis indicated that LCAT mRNA was produced by all transfectants. Western blots of all transfected cells probed with a polyclonal antibody revealed intracellular LCAT. Substitution of glycine for either Cys50, Cys74, Cys313, or Cys356 was associated with a nearly total absence of activity in the medium. No protein was secreted when glycine replaced either of the amino acid residues that link Cys313 and Cys356. The small amounts of the Cys50-->Gly and Cys74-->Gly mutants found in the medium had specific activities that were much lower than that of the wild-type LCAT. All other transfectants secreted immunologically measurable amounts of active enzyme. Mutants in which one or both free cysteines, Cys31 and Cys184, were replaced with glycine were less active than the wild type and only partially inhibited by a sulfhydryl blocking reagent. The substrate specificities of the Cys31-->Gly and Cys184-->Gly mutants differed from that of the wild type.(ABSTRACT TRUNCATED AT 250 WORDS)